First Report of Citrus viroid V in Moro Blood Sweet Orange in Iran.
Viroids are nonencapsidated, small, circular, single-stranded RNAs that replicate autonomously when inoculated in their host plants in which they may elicit diseases (sensitive hosts) or replicate as latent infections (tolerant hosts). Citrus viroid V (CVd-V) was initially identified in Spain (1) and later found to be present in the United States, Nepal, and the Sultanate of Oman (2). CVd-V is a member of the Apscaviroid genus within the Pospiviroidae family. Like other members of this genus, CVd-V has a restricted host range but it is able to infect a wide range of citrus and citrus related species (1,2). Within the framework of a comprehensive survey of the sanitary status of the citrus industry in Iran, a sample from a private orchard of symptomless Moro blood sweet orange (Citrus sinensis) trees grafted on Mexican lime (C. aurantifolia) located at Javanan in the southern inland region was found to be infected with CVd-V. Briefly, RNAs of nucleic acid preparations from bark tissues were separated by 5% polyacrylamide gel electrophoresis (PAGE), electrotransferred to positively charged nylon membranes, immobilized by UV cross-linking, and hybridized with a full length CVd-V specific digoxigenin (DIG)-labeled DNA probe (2). A positive identification of CVd-V was made in these extracts. This positive detection of CVd-V was confirmed by reverse transcription-PCR using CVd-V specific primers of opposite polarity (5'-GACGAAGGCCGGTGAGCAGTAAGCC-3') and (5'-GACGACGACAGGTGAGTACTTTC-3') corresponding to CVd-V positions 90 to 114 and 69 to 89, respectively. Analysis of the sequence of the 293-bp amplicon (Genbank Accession No. GQ466068) revealed 99% identity with the reference sequence (Genbank Accession No. NC010165) of CVd-V. The rod-like predicted minimum free energy secondary structure of this new variant has 68.3% paired nucleotides. The changes with respect to the reference CVd-V variant are: (i) a deletion (48→-U) located in a loop of the V domain; (ii) a substitution (155A→C) located in a loop of the TR domain of the viroid secondary structure; and (iii) two compensatory substitutions located in the upper (46A→G) and lower (244U→C) strands of the viroid secondary structure. As shown earlier, the genome of CVd-V allows little variation with a large loop located in the segment I of the secondary structure (2) being the most amenable for mutations/changes. Among the viroids that have been found naturally infecting citrus, the members of the genus Apscaviroid are not associated with specific diseases but they cause a reduction of tree size and fruit harvest (3), an effect that is enhanced when several viroids coinfect the same plant (4). Therefore, the presence of CVd-V should be considered in further indexing tests aimed at the production and distribution of pathogen-free plants in Iran. References: (1) P. Serra et al. Virology 370:102, 2008. (2) P. Serra et al. Phytopathology 98:1199, 2008. (3) C. Vernière et al. Plant Dis. 88:1189, 2004. (4) C. Vernière et al. Phytopathology 96:356, 2006.